Infertility in 5,10-methylenetetrahydrofolate reductase (MTHFR)-deficient male mice is partially alleviated by lifetime dietary betaine supplementation.
Metabolism of folate is essential for proper cellular function. Within the folate pathway, methylenetetrahydrofolate reductase (MTHFR) reduces 5,10-methylenetetrahydrofolate to 5-methyltetrahydrofolate, a methyl donor for remethylation of homocysteine to methionine, the precursor of S-adenosylmethionine. S-adenosylmethionine is the methyl donor for numerous cellular reactions. In adult male mice, MTHFR levels are highest in the testis; this finding, in conjunction with recent clinical evidence, suggest an important role for MTHFR in spermatogenesis. Indeed, we show here that severe MTHFR deficiency in male mice results in abnormal spermatogenesis and infertility. Maternal oral administration of betaine, an alternative methyl donor, throughout pregnancy and nursing, resulted in improved testicular histology in Mthfr-/- offspring at Postnatal Day 6, but not at 8 mo of age. However, when betaine supplementation was maintained postweaning, testicular histology improved, and sperm numbers and fertility increased significantly. We postulate that the adverse effects of MTHFR deficiency on spermatogenesis, may, in part, be mediated by alterations in the transmethylation pathway and suggest that betaine supplementation may provide a means to bypass MTHFR deficiency and its adverse effects on spermatogenesis by maintaining normal methylation levels within male germ cells.